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Abstract of JP8034607 

PURPOSE:To obtain a mesoporous silica provided with an unique double porous structure, low in Na 
content and large in specific surface area and to obtain an industrial production method therefor. 
CONSTITUTION:This mesoporous silica is a silica having porous structure and obtained by burning a 
composite material of activated silica and cation-based surfactant and provided with the double porous 
structure consisting of a mesoporous structure having 10-100Angstrom average narrow pore size and 
a hexagonal network having 100-2G00Angstrom average narrow pore size, and has a property 
characteristic of >=800m<2>/g BET specific surface area and <=0.1wt.% Na content. This silica is 
obtained by treating successively in three stages: the first stages: in which an aq. soln. of soda silicate 
is brought into contact with a cation exchange resin to prepare the activated silica, the second stage in 
which the activated silica and the cation based surfactant are mixed and allowed to react in alkaline 
region to form the composite material of the silica and the surfactant and the third stage in which this 
composite material is burned. 
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(54) *V#-?X->U 



(57) [££)] 

ism mwo-m^ummmm^mA, Natti 

(1) Stt->»J*£*^*>*iHflStt»£© 

«ffi§tJ&*800m2/g RJb> NatfiMl H%«T© 
tttt»tt**r*^V#-9X5'U*. (2) ilV-^ 

7;fc*J 'J tt«ttT?i6£E£ ;* *T -> 'J # £ #gpffitt^J© 
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oT, 0~ 1 0 0*>{/X hn-AO^ 

y#7ffl«t. ¥^«B?Lg**l 0 0-2 0 0 0*>>/X 

[»*^2] BETftlC«fc*«*!R*Jtfiiif«*Jl 0 
0 0m2/g«±-e, Natfl*iO. 0ia»%WTTfe 

[«*9I4] g§2I@T&ffl-f-57J?:*>5il|fffigtt 
-«SC CR (CH 3 ) 3 ND + (X) " (IL, S 

[0 0 0 1] 

[sgt_L©*ijffl#u] *5B9itt. mmm&zwtMmfS. 
-> u * <t. u * t^cfjfs^ y ^-57 -> 

[0 0 0 2] 

Dfc^^M^^nTi^. as— g«a 

K»&fflf6->'J *Si-r^> fc©T. T. Yanagisawa£©=l8 
X [Bull. ChemSoc. Jpn. ,Vol. 63. 988 -992 (1990) ] 
C JHK©3l&lS©— 3T»5**7-f N (NaHSi205 • 
3H 2 0) tTiWl'hU/^T^^A («T TAT 
MAJ <hf2T. ) ©*&#«:£* U £tt*ttritLT* 

-> 'J A Asfc^T^A U -> U h***Srffl5fi-> U tlW 
t-T?>t)©T, J. S. Beck£©$8:Sc [J. Am. Chem. Soc. , Vo 
1. -114. 10834-10843 (1992) D K&«~>y 
ritflWEttattTU*. ^©^^JtLTli, WAttifc 
Btt-> U # tf h 7^f^7>t-'i'Ay U $r- hzkJg 



(2) 

2 

*OS6«lSATMAt 1 5 01CTKiS$-&Ta^-#:<>: 

5v'J ^yMATMAt 10 0 'CT 6 B MRj&ciiiT 
H^#tt5*ffiS:^jK3ftT^4. 5 - 5 0 

3 4 9 9*4MHCt>*«5/»J*«*6^V#-5X5'U 

*s-&jfK-r**as*«iii*snT*o. mis©->u^y;i/ 

S*Sftt h U ^A©#ftTTATMA t 9 5"CT'7~ 
2 0 BBJRJS31*Sj&», 1 5 0 < CT2 BKSCxSit-50iJ 

io [0 0 0 3] L/*»Utt**6, Wi~<Dj3m\$lii%M®tte 
U*«ifi*lKSbT#7L#©«ffiaS(gT$-&-5^^ 
[0 0 0 4] — fg-©^ffi©e>'6.7 : E;i'> , 7 7 l >'U 

#»*sscttt-r**£K:tt, i o ovsi±<Dfja!&tt 

T->'J*y;USr#^>^TH, 1 0 0t:T6 Bffl£\,^ 

* K#fiET * fc » v' U * © W&tt aMET-f 5 
fcj&tf**. H«fc4*a¥5 - 5 0 3 4 9 9^9l:E 

30 n a fcftifi&mxamr* 3 ^.Jt*®«^jt«w/h$ v» 
fc£©rag/£a*&s. 

[0 0 0 5] 

* ^ TUBS© v- u * y;u& -> U 73 <h L-T ;* y 7 7. -> 

s©7;^'j?fij©^fflj&^^©s#tsnT^-5. c:© 

±I(J- «A«miR©-> , J*y*Jl'tt-*«[^tl*»l Onm 
^±©«8:^^:->'J7Ja^#:T^oT, tfcSsffia 3 0 0 m2 
/gJ^T, S i 02M^S 1 0 0 0 0ffl£U:T*3©K:*t 
40 U ^y^-7X->'J7JttJt^SW*58 0 0~1 4 0 0 
m2/g<i:^:^<. Stt£LT;<y#7#*&©&©JP 
$^|^]lCli2~4{gI©S 102 

mis->u/jy;i/©s i 02 ftTfrztvXTm&z 

U *S- : f^-B^#:bT^©l?iB^l$-a--& i t*»jj5.B 

[0006] «ti»tt->'j*tt->'j*y*;i'«a : F**a«i//t 
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ttsj-- h * ^-70cfc 5 fcHSiSiSffiggSffl V» * Z £ iz 
[0 0 0 7] I.S.Beck60*XKt>E«*«»*«k"5fc, 

[0 0 0 8] Sfc, 7^#'Jffl£UT*fcj»*WfcJ*U6 

auTHiKntswiia-a-sjKHdija:*. c©fc», #s 

¥5-503499 ^tO^iTli N a J^TJVtl U 
Cft^.TTMA — OH (#SMfcMJ>i3 l ;i'7> : E=.'? 
A) tTPA-OH (7K^bxh7 7 P Ptr^7> ; EX'? 
A) *©4»7>*=^7;i'#y*fl'£*«K:ttflib 

tv>*. £©«©7;i-# y aKi*«#a»ia*rartifcfc» 

ti4$7>^^A:/U^-h©&/B#J*>#<^£:ftT 
* 0 . tt»tt -> «J -> U * VOl'tH'S UTJRJ6* t L 

^A->'j^-h¥ffiT«^«bfeis{c:aiai-rs4is7> 

^^T/vUrtWit^^&Oj^Tia*©^* 'J 

4«7> ; Er:>>A'>U^-httK*I^IBI&«lt-r*«1il 

S i T teftSS t L Tit 1$ tt -> 'J A 3 P -f y )V -> u * 
«»*BWiT*&Ba***. Lfc^oT. 4i^7> ; E 



(3) 

[0009] ^«{£«s*a>niffizc 

io [0 0 10] #5PJte«Ii5©»j|(wS^TlSf££ftfc 

-izmnftG s w-r * * v # 7i&»a*iit*» ^ jg^ 0 T 

[0 0 11] 

*©*569i t «t 3 * v 5 x -> u # tt, Stt^ u a £ 
5MSffii©xUATfeoT, ¥*9»?Lga«l 0 ~ 1 
1 0 0~2 0 0 0^->>/7> hn-A©IBB«jfifilK^6 
Jt«M«75t 8 0 0 m2/ g ^j:, N a ^ratft 0 . 111% 

[0 0 12] *5SWKi3V>T, — S*?Mli6£tt. 

mumfti o~i o o^->^t. hp-AfBiaw^-a^L 

#«tO*V#7*gja©S i 0 2 ^#*&^H^7C* 
«a«Jfi«»«»¥J%«ll?LSl 0 0-2 0 0 0t>^Xh 

a-A©#7*i%-fc»*'r**?L««sa-rs«[ : P* 
jibt, ^v#7©ft»ai5»tt«a*jftttaio#»s» 

[0 0 1 3] ±|B©ffl^tt^f'»^.T, BETffiCiS 
^^©*JtSS«^ 8 0 0 m2/g«±> ffSKttlOO 
OmVgRiT, Natfi^O. 

v'U^lCft-^-TSit^T*, £*!R*Jt£iifflt 8 0 0 
so B 2/g6Jl±©«ifcaiiia*»«nfc!R*fiB^*JSEIB*» 
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5 

[ooi4] *»wk:«*^v3i?-5x^u*o 

©«fi^»©BETfttJ:*a*!R3»«a«^63Ra&fc 
t>©T*D. £©5%¥^ilffl?Lgte£«L$«£J£aiSi 
»£*»&n«*x;i'K:J:?>J¥H]U ffl?L£$MiHDolli« 
ore-Healft [J. Appl. Chem. , 14, 108 ~ (1964) ] Sffl^T 
JlffiU lt«iSattBET#^ffi*fflJ*EEP/Po=0. 0 
5~0. 2 0«HTJWil/fct)©T»*. ^y#7im u 

s«j«-r*s i 02 ft&omwte. to*xm@ifrrt*- 

?*«!£U A^a^tfiJtLTtt^S&ftao =2d 
100 /V~3©ff*5tfc«fcD#«>fc. 

[0015] ±E©tt«»tt*wr*^v#— ^^v'li 
#^>^HffiffiM©«£#££j&sit3!g2iii, 20 

[0 0 16] *«iHTttH6K»tbT»lR*IB'r*«Stt 

smiiSTHis^n^o aRy-^tLTH sat, 

S i O2 /Na2 0© : EM!lS2~4©feCA<isEffl-Ct 
3#a»y-^HJt«WNa**^^5A. £tiB 

A&/\-Xtt§3 "7>A*— MR-120B") 

Mfli (rUfigfi, ; D-A&A-*ttS "7>A*-7-f h I 
RC-7 6) »iL<fflV^ns. 
[0 0 17] COillgT, atV-yfODNa-f* 

S^6-SB*B^bfc^n^-y->JS-&(Si-<)-Si) 

^ tttSft 0, 777 v>*ss?je& 

TT. SearsScK:«tSNaOH<DR«ai3eT«Jt3i® 
»2 0 0 0m2/g£U:©tt&SU y'JAf©NaOHt 
^SttO. 0 lliJSKTT, , /;KDpHtt2~5fflS 

LTiSV-ytt:^S<lTl^A 1 , Ti, Mg, c 
a, Fe^S#t5Ii)5^K 
[0 0 1 8] JBlI8TW»Sn/tett->'J*tt. 



am-*. 

[0 0 19] *^*>*|HBStt3«tLT»4, !g4$7 

«4l7>^z^7Alli-^ (R„ (CH 3 )4- n ] + 
(X] - <sw. Rtefi®7;i/*;WX, ntei~3©g 
xi^ny^tftiioHSsar) TjfcsnsfM 

-»5S (RNH3 ] + (X) - (3Cf>. R(l«i7M 
^S, ntel~3©g$C, X«Any>tfcttOHS£ 
ST) T*Sn§7;^;i'75>lT$5. #<©« 

fim^fttbRfomzmtiT^z. t<\z, mm&n&i 
©7>^?A:&#vy#©i$-&*y#-7X£je^ 

a CR (CH 3 ) 3 N] +■ [X] " ( §U SWRtt#3R 
S8~2 4(D7M;H, XttCl. Br*fcttOH£ 

&«T) ■e^5n-5^4^7;i/^;n- , j^5 L ;u7> ; Er: 

[0 0 2 0] pHiHSffl©7;P*'J^JtLTtt, 

Wttv-y» 3i»y-^, 7;P5>»y-^. 7;mup 

7>*— ?A*«ft:1!!K *4«7>^E:i£Av"J$— 

fcli7;V5 >iv-^©«ffl*wsi/^. £©5 

%7** 'J ^I«©7M 'J SJSffiffltSi^CH N 

<©*£. &7)vj3vm\-m<tmmn [«*.«, Na 2 o+ 

(ATMA)20+ (TMA)20 ] TS i O2 ltMWUTO. 0 
5~0. S^I/TJbO. $?iiL<teO. 1~0. 2t;u 

oiit*5. »afWKittsi02 he;hc*h, 

T*J&« 5 0-3 0 0 »*l/<lil00~2 6 0 ; E 
[0 0 2 1 ] *2l8fc*tt*7;W*ytt««©B£R 

(1) ffitt->y *t7;i/* ui^iobT7;^ uttiib 

So 

(2) *^*>*»H«tta*^«60Hffl7=*>samf 

<k$-tifc©*», SHt-> "J * t«6 1/TEJ63 

(3) g14->'J*t^^3}-y^^®fStt^Jt©?g^^^O 
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(4) 7 , ;P*U*«f«1'KJStti'U*fc*?-*>*»iSS 

&43, ±IB(2) &J;tf(3) ©^ffifcUfl^SftSOHST' 

(rUKp D p ; n-A&A-*a» "7>A*-7-f URA 
-4 10) #JfSL<flItr>6ftS. 
[0 0 2 2] «tt->U^i:*5 1 ^>^lf®ffitt^J[ia^ 

H8~12(DilT*^. d©pHfeffl£:fe^*t\ 

©•>u *»f ttniitfflif • m&ttm&izn 

fcftfllffiT'bSSfCJtffr***. i&gfCJSCTl 0 o*c 
i7 l^-:7"©J;-5&Sg£fl§^T 1 0 O^C^OT^EETT 

©S£o. 5~3i$lsl©«Hfca*. 7 st:© 

[0 0 2 3] ;:©SB2lSfc*tr>T. f£&->'J#H#® 
HQ <b v 5 / - ;UJW*fC# 5 Uftrt* 6 , »gg b 

«£B£*L£:©*., ioo~i2ot0figtg;Mi 

[0 0 2 4] ^31111 S$2IgTW»anfc«-&# 

1 2 0 0t:£iB*saflE«K:fc-5<»:*^|||j6©£j£ 

LJttfiT, i&l&U&6 0 0~1 2 0 Ot:, ^BlcBtffll 
[0 0 2 5] 

o~io ot>^hn-Ac^y#7aat, 

¥i9fflftg#l 0 0~2 0 0 Ort>^X hn-AcoPg 



(5) 

«? 

gffi«# 8 0 0 m2/g^_h T , N a ^fg# o . 

[0 0 2 6] ->U*y;^»tt«Aif©ft*W!4!R*a!l 

fLTt5l3, drop*. x'^P#T J ? : '-fe3Vi7P*7<hP? 
io tfn* 1 0 0^->^7. hn-A«±©*ttlffl?Ltt3*D 

[0 0 2 7] ^B%fig5<DairTJl»roi:i5f3. ^ 

©J: ^ f:*ft*#-e«ij« cwm bfc-> u * te#siss©y 
t*j«s ftfc ^ v 7 x -> u * fittftjM£0>Mtr> *> © t 

-> >J A f)ViL^mh ©* y 57 -> U * £ ©*£ 
?n;H7STia»^f/^->£St ©fc»U * 

30 §gaj ^ y # - 7 t. v u * naif © - m&nmm £ m-t 
o o~2 o o o*>{fxbn-&mmzmw>»ti!i<* 

[0 0 2 8] ;i©J;?&i83B«ffiffl^ek35^>*^ 

it&mmtmmiT. &nfz®.mf&ts.*>v\z®.mm*ft 
wtz>. n a^mmtimtbX'pts.^itisbmMjSLft 

5# 5 ftftTO«ffl« J8»c*V»T t>«fc*« 
[0 0 2 9] Ife^c, *»K<7)Mii^ffifCctntf. mix 

#*jiffl-rsi^^u^±f2©^y#-5'x->u**x 
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t£Z>o 

[0 0 3 0] 

immm] «t, ^m^mmmizm^xm^mzm 
[0031] mmrn i 

3^3g?y-^(Si0 2 =29. 15! , Na20=9. 453S) 1 2kg* 
7K1 2 OlcgTf&IRU ^*H+ HtlLTiS^Tt*:^ > 
( 7>;t-5-f MR-120B" ) £3&WL£73 
7A*£ffliI3-l£Tgtt>'U# 1 2 5kg*lHliRb^„ d 
©iStt->U*tt, S 1O2 1S2. 8%, pH3. 1, 
•/'JAt0N.a#tili5 Oppm Xtbr>1z. — 
^xi^bU^^y^^AC 1 Jfc5. 6kgfv* 
D-r^hU^f^T^WClSl. 4kg£*§fi? 

woh- afcbT*irifcrn*>S!Ki»iB ( "7>a* 

MRA-410 " ) ***Lfc*7A£a»a-fr-Cp 
H 1 3©a£ATMA-OH**»cl 5 0kg£Ie]JKL 
fc. OUT. KS^ATMA-OH*»«S«ttU*J 

Lfc. ffi£fc.fc0«»ie»U pHtelO. 2t4o 

[0 0 3 2] Z.<D£5\ZlsX7)l'l3 t Jitmmz&ft-2lt 

fc. *5U— SitiBU 1 U y WKD7kT8fc# 

U ffftatil&JSLfc©*. 1 2 OtOJMETftjftbfc. 
ft«H»*SX*igSfbfcti^, 2 0 = 2. 1 8ft. 
3. 7 4ft:fc«ktf4. 2 0mz/V7—><D¥—9&7F; 

[0 0 3 3] 5l*«lt*, t£jftt»3fc&6 5 0tOfl^t3 

«§«**X«0«rbfc«S*. 2 0 = 2. 3 4ftHfc!-£7 
*&^Eao **4 3. 5^>y7hn-A©/ 

fco Sfc. Jftflg«©BETaiC«fc*a*«*H:«ffi«tt 
1 4 0 OmVg, ^yjp7ft»©¥i%«?LeH3 2*>tf 
XhP-A. MS«jBtt]i«>T^«l?Leil3 0 0*>i/ 
XhP-A. Na^W*{i2 2ppm Tfcofc. 

[0 0 3 4] Hltt«§ri6«Oti^*jft**bfcSEM^ 
X. 0 2M@IM«4SLfcSEM?XtS*. £ 

timm-rz. @3u/ y #7»»©iB?ia-# 
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[0035] nmm 2 

3*£»y-^(Si02 =29. 1% , Na20=9. 45*) 15.5 
kg** 7 5kgTWRU &Kft| 1 
LTi o 5kgcoffi14->'J**iHiiRLfco j:©iStt'>U* 
H, Si02iiift4. 3%. pH2. 9, y'JAtON 
a£W*tt5 Oppn Tfcofc. — 2r, 4. Okg©^^^ 
TvJl' h U ^fil'T^-'JAC 1 1 kgco^lt^ 

v;n-u^^;i/7>^n^7AC i*s*«fb/ts^-AT 

MAzKi£i£5 5kg£^«l £RI«KbT7^:*>£* 
io LT8 0kg<Z)ig^-ATMA-OH7K^SS*lsIiRLfe. O 
l^T. 8«^ATMA-OH*»«Sj«H/^6, ml 

»U PHI18. 8t&ofc. COJg^7 > 7'J-*it# 

2. 3kg©7;U5>i?y-y (Na20 =3. 7X. 
AI2O3 =3. 9X) *^iPL-T, pHSlOtitLfe. 

[0 0 3 6] ^0«t5^LT7;^Uttia«^ffS-& 
fcX7'J-£, 9 5r©»ftT3l$M«#4&aLTg£' 

U X^U-F^-V-TftliLfc. 3£*£®*£Xi|f!!§I 
20 ffiLtztZZ, 2 6 = 1. 8 2ft. 3. 4 0ft. 3. 5 
8ft&<£tf3. 7 8glCA^->Ot;-i7^U ->U 

[0 0 3 7] §|*«fT. ft*»*6 6 5O'C0i«T3 

tefomttmrnftisitte^ 20 = 2. 0 6ftntf-^ 

fc. Jfo«tt©BETttfcJ;SS*fl»Jt«iii8Hi 
9 5 0m2/ g% ^yjJ?7a»©¥i%tt?LgH3 2t>^X 
30 hP-A. fflgft&iMtt®¥j3!N?Lgtt3 0 0*>^X 
hP-A. NatSItt3 2ppm Tfeofc. 
[0 0 3 8] B 5 ttifeJftOttfllSSlfcS EM? 
X. H6»±»B«iM&»SjSLfcSEM9JlT*S. * 
fc, H7fi^y#7fi«©IB?L»**. l2 8te*ISB#|}g 

*W7?»snfc^y#— ^^'j^fcjtasw 1 

[0 0 3 9] HJS^J 3 
3i»y-^(Si02 =29. IX , Na20=9. 45«) 8 6g £*5 
40 0 Og ^a?)H+ ^tCbT43V^c^5 L 7j->Xil 

Mfli ( "7>A*-7-f HR-120B" ) $*»Lt*7A 
t*iijaS-&Tffitt->U* 7 0 Og SHiRLfc. ^(7D?g 
fty'J^H S i02 (DIS3. 5%. pH3. IT. 
v'J^coNa^MUS Oppm T-hitz. o^T. [el 

;u7> ; en't7AC iffi («T thdtma-c ij <tu 

•5) 3 2g*gAL. mB«»lTHDTMA-Cl 

g»*lie«7 7U-tti^^/:. 
T, ^feOH" SBfcbT*^fc7=.*>XHM»llB ("7 
bo >A*-5< hlRA -410 " ) ^»lft*7At77'J 
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TiX7'J-fflpHS: 1 1 . 5 fCHH&bfc. 
[0 0 4 0] Z<D&o\ZhT7)Vt>V&mk\Z.WftZ^ 

JW&bifc. lOBOpHlill. 0T&-P 
Ac *5U-£WBU 1 U y MKD*Tft#L 

Biff Lit id 3, 2 0 = 2. 26Si4. 1 2li:/\^ 

testes tut. 

[0 0 4 1] §|*tt*, §£»*£6 5 0"CCDfiftT"3 

o tf ufc. mztirz 

«J«*£XlR|lHffbfc|&*. 2 0 = 2. 36Si4.. 4 
6ftfcbf-?£^U t&^£&ao A'43*>^hn 
-AO* y#-5XttlOt**taSl/TH5it*«B 
»6nfc. ttj£4HO)BET^J:«i[*lR3iJt«iiPMa 

1 3 0 0mVg, /VJj«7ta»©^*B7Lg3 3*>!fX 
hn-A, ^B«iSM^<7)¥^aB7LS3 0 0^>^7> h 
n— A. Natfi(J5 Oppm 1 0 0 CCJPJR 

[0 0 4 2]. H^J 4 
*»«3£ra-*fl=K,fcDH»bfcett$' l J;& (S i O 

2 ;3. 5%, pH;3. 1, y'J #4>©N a^r*;50ppm) 7 
OOgfZ, 3 9g tHDTMA-C 1 © 
5 Og £&AU mM«»lTHDTMA-C 1 
mZ-tttZo MlipHlO. 5T, e»X7U-*T? 
fcofc. :©X7'J-^ 7 5t:(DS^T-2B#F B m#® 

abTjg^-s^s-a-. ^©iwpHin 1. 

OT&ofc, S*»U 1'JyhM* 

TSfe#L-Tfr<=, 1 2 0/C©»flET«;*Ma«Lfc. 
*SrX»EHffbfciC5. 2 0 = 2. 3 2gt4. 16 
flEt4. 5 4St/^->Oi;-i?SSU ->U*-» 

[0 0 4 3] ±f2©3£^*£jlSS#l 1 tl^-^#T^§ 
J*fflSLfc. »5ttfc*J«»*X|»@&?L;fc|&*. 2 0 
= 2. 3 8gfce-*£jSU *TJ£*ao **43:*> 

Ct*«B»6nft. MiCBETffilliSf^ 

®»Jt«ffi«til 4 0 0m2/g> *v$7t&m<D¥-mmii 

U2 0 0t>^hD-A, Na^fift9 6 Oppm T 

[0 0 4 4] MffiW 5 
HDTMA-Cl(D5 0g 5*4 5 0g tfiAl. IP* 
rWbTHDTMA-C 1 T 



(7) 

A? 

7-f h IRA -410 " ) ***Ufc*7AK*j|pX7'J- 
£2iiiS-t*\ PH 1 30HDTMA-OH*St6 0 0 

H-ftftT««bftiStt->'J* (S i0 2 ;3.5 X, p 
H;3.K ->'J*«P©Na^r«:50ppn) 7 0 0g ^'>l 
0*0JPAT±* Lit. U&&<D pH\Z, 10. 2 

-o^x% 7 swum-? 2 mmmw 

0. 2T*t>fc. ^tC, X7U-&fct>®U l'Jyh;U 
io 0*Ttt;»l/T;0>& 1 2 OtOiBiSTftjftfflabfc. ft: 
«»*SXi»ll#rLfc<2:Z:5, 2 0 = 2. 1 6 ft, 3. 
7 8ffrfe«fctf4. 1 Oftt/N'^-XDfcf-^Sr^U -> 

[0 0 4 5] ±ECD«:«»*S*Jt«il tH-ft#T«l 
jS&aLfc,, »5ftfcj»«*fcX*HWL;fc!B*. 2 0 
= 2. 1 8ftthf-d7<£*b, teT^f&ao #4 7*> 

©*Jtas«tti 5 o omVg, /v#7ta»o¥^a?L 

20 lH3 2t>yxhn-A < NaMitt4ppaT* 

i o o o , ciBiiftaK*^T"bJt*®att(ftTb^ 

[0 0 4 6] USS^J 6 

1 fcH-*#TW«Lfcig£ATMA-OH#« 
^ 0t&;4. 3* , pH;13 ) 2 2 1 4g £4 Ovinia 

<DSttv"J* (S i O2 ;3. 46 pH;2.9, ^'J^ff 
ONa^W»:50ppm) 2 0 1 7 g * 3 0 #HT«l«b 

so 0, fiftti3 OtT^^L O^T. u©tI©iJl 
BtMJJt#£ttW-;fc©%. l/3£tt0tfiU 8ti®« *Sfe 
ITA^I 2 Ot:©»flETftMkfflabfc (K»A) . S 
9<D2/3*£^iH (15-2 5*C) T6 0P#ra«t#£ 

mmvtz<D%, -t©#«€»fljtuTMria, *&u 1 2 
ccwjaflETKJMaabfc (swb) . mi:, 

[0 0 4 7] ±G3a®ftjft|»9tE«||ttiMl&PI-A# 
Ttt«*i«L&. ft&ftfcflU£«^xaB*rLfcfftJR. 
40 Hfnt)2fl = l. 9 6ftfftSIClf— £r£*U ->'J# 

[0 0 4 8] 
Ml] 
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(8) 



13 



14 



t&3 ^ 










1250 


1100 


1100 




47 


43 


37 | 




50 


50 


50 




10 


10 


10 




800 


600 


300 



(A) «;t>^xbci-AT£3, 

[0 0 4 9] 7 

Vt^jvyv tj-ivry^-Vh (&,~F tddtmaj 

£1*3) ©Br £48g LT 8 0 Og CD*fg 

ksmsu mnmi tm— mmz^o phi 3 odd 

TMA-OHtK*§?£ (IK5X) 9 6 0g SEHXUfc. 

#T«BLftjStt->'J* (S i0 2 ;3.56 %) 8 2 2g 

0. PHU8. 5T?»ofc. lN-NaOH* 
*aES»lBLTpHS:l 0. 0 fcWSL/tOS. 9 0^ 20 
T3«fM10jftL. ^©K*^5U— (pH;l 

0.4)SriSji, *«febT*»6 1 0 0"C©fi«TKJ»fflab 

it. n^tirz^n^xmmmvrztzL^, 20 = 

2. 6 6g, 4. 1 Og, 4. 5 6g*!<£tf5. I OS. 
[0 0 5 0] ±BB©«*»*S*Jt«l t3-*fl=Tj» 

jsiasu #en>t«ii««sx*ia»fbfc*i*, 20 = 

2. 5 6ftfce-ine*U tt^J&Rao #4 0^->y 

©*tks®«tti 0 8 ouVg. *v#7im<D¥mmiL 

mi2 5*>#X hn-A. «3B#|jgija^©¥^8B?Lg 
tt8 0 0t>yxhn-A- Na^W*tel 5ppm 

0, 100 ot:ipjiftat:*ir»Tt>Jt*isa^fiTbft:^ 

[0 0 5 1] iHSS^J 8 

1 4-1 8, ¥iSR*8l 7) fefctJ^T^+^S?^^ 
JUTi-^X^A (OT TDADMAJ CDC 1 & *o 

4 8g £-f vyntji/?;^- ;n 6g , x^y-;i^2 
0 Og *J:tf*5 3 6g C6 CCfciOiBLTfcfcLfc© 
*», 3feK0U tMffl:±D*f^>S16UTpHl 

3©DADMA-OH**« (X* / — ;H£"£tf) 9 6 
Og SriBiSLfc. 5 3 8g £8 CCKJOf&L 

T*#*Lfc*«&. l tH-*ttTlBl/ft 2 0 

t©fittxU* (S i O2 :3. 65 %) 4 1 lg 

8. OT&ofc. 5l£$#lN-NaOH*i8^£8s;!jn 
LTpH^lO. OKHHSLfc©*., 9 0 < CT3B#F B TO so 



ML/. iW&l/fc. Z\<DKmXy*)- (pH;10. 7 ) £2t 
iS, zkBfcLTfr&l 1 CCoaflgTftHWttaUfc. 
nfcft*»*SX«0#fb/t:i:C^. 2 0 = 1. 64 
S?, 2. 2 0g, 4. 2 4S, 4. 5 2SM3«fctf4. 8 
8 §Efc:/ , ?£' — U ->'J* • #SfifttSI© 
?t -5 H t 5 fttz . 

[0052] ±a2©&*&&*£SiS60ij 1 «tng-&#T$§ 

>Ktt9i*&e-^ttB»i&ft&j&>-3£#t, 20 = 1. 

fc. tt*«©BETffifc«fc*«*R*Jt«ffi«tt 
1 0 3 0m2/g, XV#711H©¥1SII7L»43 2:t>^ 
7>hn-A, iS8a«3tM^©¥^iM7LS«3 0 0^->^ 
Xhn-A, Nattili2 Oppm 9 0 0*C^ 

[0 0 5 3] 

[3fi?H©3J&*] ^±©££9. *5899fcJ:ntfs|E^«B7L 
«#*1 0~1 0 0*>^hD-AO/V#7», 
¥J§IB?L&J5* 1 0 0~2 0 0 0^">i/X hD— ACOfflS 

®%itmmm& 8 o o mVg«±T, n a o . 1 

EE Silfll TVkfc U«£*!>fr< Lfe^#TT^L 
© / V 5 ^ 5^ U * *»* J: < SSJiiT 5ii # pJH t 

[0ffi©f®¥feIBgi] 

[Hi ] ^SS03i fci^^y#-7X->u*©^y^T 

tt«©tS^«££jSUfcSEM90l (iK*ffif*5 0 0 0 
ffif) 

[02] IMfimKJ:** V*-5^->'J*©ilBB«lift 
«I©8fllISiLfcSEM?Jl (KTCfgmi 0 0 0 
0 Offif) T?**. 



♦ 
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(9) 



15 

[03] MM&l 1 Ci^^V^-^^y'J tKD*V#7 

[04] HJtWUcJ:S/V!j?-7XS/U*OilHI*jfi 

[05] H««2tJ:*^V7l?-7^v'U*O^V#7 
fittoe^fllifiSjSUfcSEM^* (&*<g*5 0 0 0 



[06] *««2K:J:*/yjJ!-^^J'U*©«IB«ia 

m.m<D%L s ?m&*^LtzSEMwn m±mmi o o o 

0 Ote) 

[07] *«Sffll2K«J:*^y#-7^->U*©^VJ]?7 
[0 8] *««2fcJ;*^yjl«-9X^U*©IHB»a 



[01] 



Ml 



[04] 



20 



10 













i IllTlTTTTTTTTTrTri-rKTr 



50 100 



500 1000 
fiS*L86 (A) 



5000 10000 20000 



[0 8 j 




50 100 



500 1000 

mn®. ca> 



5000 LOOOO 20000 
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[0 2] 
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